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Investigation of the Dispersion State and Separation Mechanism of Metallic and
Semiconducting Carbon Nanotubes

Yuki Kuwahara
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The mechanism of the separation of single wall carbon nanotubes dispersed in an aqueous
solution of non-ionic surfactant into metallic and semiconducting carbon nanotubes under
the electric filed was investigated. The effects of the separation-cell environments on the
separation process, that is, the effects of pH and surfactant concentration were investigated.
The zeta potentials, as an important property for evaluating the charge state and the
influence of the electric field, were measured for the metallic and semiconducting carbon
nanotubes. It has been revealed that both types of carbon nanotubes are negatively charged
in the dispersion, yet the magnitudes of their zeta potentials are clearly different. The
mechanism of the separation metallic and semiconducting carbon nanotubes under the
electric field is attributed to the dynamic changing/balancing of the electrophoretic and
electroosmotic forces acting on the carbon nanotubes.
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